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Abstract
?A decision on time allocation for alternative daily activities is attributed to be influenced 
by health condition. However, the empirical evidence of this correlation is shortage in the 
context of developing countries. Due to the availability of time use data in the household 
survey in Laos, this research aims to investigate whether healthier individuals allocate 
longer time for market-oriented activities. The present paper also intends to analyze 
how they reallocate their time for non-market oriented activities. To overcome the 
potential endogeneity bias, time allocation and health production equations are estimated 
simultaneously. The findings show that healthy individuals are likely to spend more hours 
for remunerated works. An increase in time for labor market induced by a better health is 
extensively substituted by a reduction in the time allocated to leisure and other activities. 
However, health condition does not significantly affect the time for working in household 
production.
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1. Introduction
Health is one of the most important aspects of human well-being. In the context of developing 
countries, the connection between health and the economic consequences has drawn much 
attention from economists and policymakers because many people in those countries suffer from 
severe illness. In addition, the nature of employment in lower income economies often requires 
physical strength and endurance (Strauss & Thomas, 1998). Health problem becomes the serious 
challenge of poor individuals and households as it can be a cause and sequence of poverty traps 
(Dasgupta, 1997).
Health is a critical form of human capital which is closely linked to economic performance. Many 
empirical studies demonstrate that poor health has a significant effect on individuals? decision 
in labor supply. The propensity of labor force participation (Cai & Kalb, 2006; Stern, 1989), early 
retirement (Kalwij & Vermeulen, 2008; French, 2005; Campotieti, 2002; Currie & Madrian, 1999; 
Dwyer & Mitchell, 1999) and hours worked (Cai et al., 2014, Schultz and Tansel, 1997) are found 
to be heavily affected by health conditions. Those studies support the view that poor health 
condition imposes a considerable loss of opportunity in the engagement in economic activities 
and in turn lowers households? living standard. Recently, researchers have utilized time use 
data to quantify the consequent effects of health on both labor supply and household production 
(Nadal & Lapeidra, 2013; Podor & Halliday, 2012). The main advantage of time use data is that 
such data allow researchers to focus on the trade-offs involved in reallocating time among non-
labor market activities and leisure, in addition to time allocated to labor market activities, both of 
which importantly affect individual and household welfare. This focus is particularly important in 
developing countries where the proportion of time allocation for household production is relatively 
large.
According to the aforementioned issues, research attention of this study is to draw inferences 
on the consequent impacts of health status on the allocation of time for labor market works, 
household production, and leisure. Since this study employs self-assessed health (SAH) as a 
proxy of health status, this indicator is likely to subject measurement error. This is a common 
concern in the estimation of health impact regardless of health measures. Another critical concern 
is rationalization. Individuals may have an incentive to justify their decisions by inflating health 
condition (Garcia-Gomez et al., 2010; Benitez-Silva et al., 2004; Bound, 1991). In the context of this 
study, those who spent less time for working are likely to report poor health. To overcome the 
potential endogeneity bias, this study intends to simultaneously estimate time allocation and health 
production functions. The findings show that healthier status substantially influences individuals? 
decision to devote more time for labor market works. To do so, individuals with a better health are 
likely to spend less time for household chores and leisure. Concurrently, health status is negatively 
determined by the amount of time for labor supply while it is significantly improved by an increase 
in leisure. 
The rest of this paper is outlined as following. Section 2 presents data source and description. 
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Section 3 explains model specification and estimation strategy. Empirical results and interpretation 
are presented in section 4. The remaining part is the concluding remark. 
2. Data description
The empirical analysis of the current paper is undertaken solely based on the fourth wave of the 
Lao Expenditure and Consumption Survey (LECS-4). It is a nation-wide household survey which 
is regularly operated in 5 year-interval. LECS-4 was collected during April 2007 and March 2008 
by Lao Statistics Bureau (LSB) with financial and technical supports from Swedish International 
Development Cooperation Agency (SIDA), Statistics Sweden, and the World Bank. LECS-4 contains 
8,296 households from 518 villages across 17 provinces in Laos. According to LSB (2009), the 
sample selection of LECS-4 was operated through two steps. The first step is the selection of 
representative villages using the zoom selection methodology based on probability proportional 
to size. In the second step, 16 household samples from each village were randomly chosen on the 
basis of systematic sampling. 
According to the literature, this paper intends to utilize self-assessed health (SAH) to quantify the 
impact of health on time allocation. The information of SAH obtained from a question ?How would 
you evaluate your health in general??. There are five categorical indicators of health perception 
provided in the questionnaire, (1) very good, (2) good, (3) fair, (4) poor, and (5) very poor. In 
addition to general health assessment, the report of long-term illness is also observed in the survey. 
This health condition is obtained from the questions ?Do you have any long-term illness, disability 
or permanent mark from an accident?? Ideally, the specific measures of chronic illness are included 
in health production equation in the existing literature. Unfortunately, these specific reports of the 
health condition are not available in LECS-4. Similar to Cai (2010), this study only uses a summary 
indicator of chronic illness to capture SAH.
Besides health status, time use is an underlying variable in this study. There are 5,374 
households included in the survey. The method employed to obtain this data is time dairy measure. 
Respondents whose ages are 10 years or above were typically asked to recall a 24-hour period how 
long they spent on each activity. Juster et al. (2003) reveal that time dairies approach is superior 
because it produces less bias information on time use relative to another approach, stylized method. 
There are 22 activities retrospectively asked in the time use module of LECS-4. Daily time use is 
categorized into remunerated works, household chores, leisure and other activities. This paper uses 
leisure variable in broad meaning instead of a specific definition by combining time for sleeping, 
leisure, and personal care.
Table 1 displays the average hours of individuals with a different self-assessment of health, whose 
ages are between 21 and 65 years old, spend across activities on a daily basis. As can be seen, 
people who report ?very poor? health spend on average 1.34 hours a day for remunerated works 
while those who report ?very good? health allocate around 5.16 hours a day for these activities. In 
contrast, it seems that the allocation of time for household production decreases as individuals 
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reveal a better health. The correlation between health and time for leisure is unambiguously drawn 
from the table that healthier individuals are likely to have less time for leisure.
3. Model specification and estimation procedure
There is a pervasive discussion on the utilization of health variable in the labor supply function. 
Self-assessed health (SAH) has a tendency to subject the potential bias of endogeneity induced 
by the residual of measurement and rationalization. To address this problem, simultaneous 
equation model is extensively applied in the existing literature (Cai, 2010; Cai & Kalb, 2006; Dwyer 
& Mitchell, 1999; Bound et al., 1996; Stern, 1989). Based on these studies, the present paper 
simultaneously estimates labor supply and health production functions. Here below is the procedure 
of estimation technique:
 (1)
where  represents time allocation for a particular activity.  denotes a set of controlled exogenous 
variables including gender, age, ethnicity, education, marital status, the presence of child member 
in different age groups, occupation, season, location, and access to a road.  is the latent true 
health status.  and  are the vectors of estimated parameters.  is the stochastic disturbance. 
 (2)
where  denotes a set of exogenous variables including gender, age, ethnicity, marital status, 
education, the presence of chronic illness, asset index, location, access to road, and distance to the 
nearest health centers.  and  are the vectors of estimated parameters from health production 
function.  is the stochastic disturbance. Since the true health status is unobserved most of the 
cases, the self-assessment of health can be partially captured by true health and time allocation as 
below:
 (3)
where  is self-reported health status which is assumingly dependent upon true health ( ) and 
time allocation ( ).  denotes randomly disturbance of this equation. According to Cai and Kalb 
(2006), if  is greater than 0, it infers that individuals allocating more time for works, both market 
Activities
Self-assessed health (SAH)
Very poor Poor Fair Good Very good
1.340 3.498 4.808 5.164 5.164
2.380 2.431 2.132 1.963 1.852
18.100 16.125 15.082 15.104 15.157
2.180 1.945 1.978 1.769
Remunerated works
Household chores
Leisure 
Other activities 1.827
Note: * Individual observations whose ages are between 21 and 65 years old. Total observations are 7,016. 
Table 1: The cross tabulation of health and average hours for daily activities?
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and non-market oriented, are likely to overstate their health status and vice versa for those allocate 
less time for works and more time for leisure. , , and  are strictly assumed to be jointly 
distributed. 
From above equations, deriving  from equation (3),  and then plugging 
into (1), the reduced form function can be seen following:
 (4)
where . From above equation, although true health is unobserved, the parameter of 
latent subjective health ( ) in the reduced form includes the effect of true health on time allocation. 
The reduced form of health function is derived by substituting equation (2) into (3) gives:
 (5)
 (6)
From the equation (5), it can be seen that the parameter of time use for each aggregated activities 
( ) includes its effects either on the latent subjective health status or true health status. However, 
these two effects cannot be estimated separately. It is noted that  . The unobserved 
cut-off points are denoted by  to . 
Time allocation function (4) and health production function (5) is simultaneously estimated by 
using the Maximum Likelihood (ML) method. Since the covariance matrix of the disturbances 
across equations  is taken into account, the ML method applied in this paper is 
called the Full Information Maximum Likelihood (FIML). This technique is asymptotically efficient 
under the standard condition of normally distributed disturbances (Greene, 2008, p. 383). However, 
it is hard to justify the assumption of normal distribution. This is regarded as the shortcoming of 
this estimation framework. By taking the inconstant dispersion of disturbance into consideration, 
the robust standard errors are computed to avoid violating the assumption of homoscedasticity in 
the estimation.
To estimate the system of equations, at least one variable in an equation does not appear in 
another equation. To meet the critical restriction, the variables of child and elderly members, and 
season are excluded from health production equation while time allocation equation is identified 
by excluding the distance to the nearest hospital and dispensary and chronic health condition. 
The long-term illness is widely treated as an exogenous variable in the literature and included in 
health production function (Cai et al., 2014; Kalwij & Vermeulen, 2008; Disney et al., 2006; Cai & 
Kalb, 2006; Dwyer & Mitchell, 1999; Bound et al., 1996; Stern, 1989). Based on the ground of health 
capital theory, this indicator appears to have an indirect effect on labor supply through health 
capital (Cai, 2010). Later, to check whether different estimation techniques produce a substantial 
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distinction in the estimated parameters of endogenous variables, the empirical results estimated by 
FIML method is contrasted with the results estimated by Two Stage Least Square (2SLS). 
4. Empirical results and discussions
The estimated results of the correlation between health status and labor supply are summarized 
in table 3. As can be seen, self-assessed health (SAH), as a proxy of health status, is found to be a 
powerful predictor of time use for remunerated works. By using entire sample, health variable is 
positively associated with labor supply. This correlation is statisticaly significant at the 1 percent 
level. Ceteris paribus, healthier status alows an individual to spend on average 0.72 hours longer in 
remunerated works. Males typicaly specialize in labor market works, they are expected to alocate 
more time for engaging in income-generating activities. As expected, the result ilustrates that there 
is around an hour diference in time for remunerated works between male and female. Estimating 
equation system separately by gender, a positive correlation between health and labor supply is 
similarly found in each sub-sample. The consequent impact of health on labor supply is found to be 
larger in males than females. This result is compatible with empirical papers by Cai et al. (2014), 
Table 2: Summary statistics of variables
Variables M ale (N: 3,501) Female (N: 4,116)M ean S.D. M ean S.D.
3.736 0.760 3.592 0.749
5.709 3.439 4.302 3.584
0.587 1.445 3.263 2.975
15.619 2.890 14.763 3.014
2.084 2.827 1.672 2.703
38.681 11.953 38.259 11.626
0.478 0.500 0.497 0.500
0.872 0.334 0.850 0.357
5.506 4.092 3.385 3.788
0.032 0.175 0.034 0.183
2.136 2.162
0.498 0.498
0.500 0.500
0.500 0.500
0.496 0.491
0.495 0.495
0.415 0.418
0.431 0.420
0.355
-0.132
0.546
0.502
0.520
0.438
0.426
0.779
0.247
0.852 0.367
-0.073
0.541
0.501
0.496
0.407
0.426
0.774
0.229
0.840
18.541 18.972 18.648 19.586
8.675 10.343 8.936 11.024
Self-assessed health (SAH)
Time for remunerated works (hours per day)
Time for household chores (hours per day)
Time for leisure (hours per day)
Other activities (hours per day)
Age
Lao ethnic
M aried status
Y ears of schooling
C hronic ilness
Asset index
Presence of child 0 to 5
Presence of child 6 to 10
Presence of child 11 to 15
Presence of child 16 to 20
Presence of elderly over 65
Rural area
Rainy season
Access to road
Distance to the nearest hospital (Km)
Distance to the nearest dispensary (Km)
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Table 3: The determinants of time for remunerated works and SAH
Al M ale Female
C oef.  S.E. C oef.  S.E. C oef.  S.E.
0.719*** 0.149 1.129*** 0.236 0.428*** 0.186
-1.099*** 0.088 -*** - -*** - 
0.113*** 0.025 0.054*** 0.039  0.137*** 0.035
0.125***
-0.001*** 0.000 -0.001*** 0.000 -0.002*** 0.000
0.095  0.338*** 0.138 -0.050*** 0.130
0.378*** 0.124  0.767*** 0.207 0.133*** 0.159
0.059*** 0.013 0.062*** 0.018 0.050*** 0.020
0.128*** 0.029  0.043*** 0.040 0.206*** 0.041
-0.307*** 0.089 -0.067*** 0.130 -0.517*** 0.125
0.022*** 0.082 -0.029*** 0.123 0.059*** 0.115
0.122*** 0.082 0.206*** 0.122 0.056*** 0.113
0.083*** 0.082 -0.039*** 0.123 0.166*** 0.111
0.026*** 0.080 0.015*** 0.119 0.011*** 0.108
0.015***-0.228*** 0.156 -0.528*** 0.230 0.191
0.079*** 0.222 -0.276*** 0.322 0.329*** 0.282
1.829*** 0.240 2.127*** 0.348 1.627*** 0.316
0.052***
-0.594*** 0.127 -0.658*** 0.186 -0.588*** 0.167
0.117  0.326*** 0.181 -0.182*** 0.162
-0.078*** 0.029  -0.086*** 0.029  -0.067*** 0.026
-0.301*** 0.034 -*** - -*** - 
0.022*** 0.008 0.024*** 0.012 0.018*** 0.012
0.122***
-0.001*** 0.000 -0.001*** 0.000 -0.001*** 0.000
0.031  0.130*** 0.047 0.119*** 0.042
0.029*** 0.040 0.068*** 0.068 0.003*** 0.053
0.012*** 0.004 0.010*** 0.006 0.013*** 0.006
0.036***
-1.662*** 0.092 -1.690*** 0.013 -1.630*** 0.117
0.009 0.028*** 0.060 0.042*** 0.013
0.172*** 0.041 0.219*** 0.058 0.139*** 0.055
0.231*** 0.038  0.227*** 0.001 0.247*** 0.052
Y es Y es Y es
-0.001*** 0.001 -0.001*** 0.002 -0.001*** 0.001
-0.007*** 0.001 -0.012*** 0.013 -0.004*** 0.002
7,617 3,501 4,116
1982.73*** 777.50*** 904.22***
Note: ***significant at the 1 percent, **significant at the 5 percent and *significant at the 10 percent levels
A. Time for remunerated works
Self-assessed health (SAH)
Female
Age
Age sq uared
Lao ethnicity
M aried status
Y ears of schooling
Asset index
Presence of child 0 to 5
Presence of child 6 to 10
Presence of child 11 to 15
Presence of child 16 to 20
Presence of elderly over 65
Farmer
Rainy season
Farmer*Rainy season
Rural area
Access to road
B . Self-assessed health (SAH)
Time for remunerated works
Female
Age
Age sq uared
Lao ethnicity
M aried status
Y ears of schooling
C hronic ilness
Asset index
Rural area
Access to road
Distance to hospital
Distance to dispensary
C ut-of points (C 1,C 2,C 3,C 4)
Observations
C hi-sq uared
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Garcia-Gomez et al. (2010), and Cai and Kalb (2006) even though the latter two studies focus on 
the binary analysis of labor force participation. Holding other factors unchanged, a better health 
status on average increases time use for remunerated works of males by 1.13 hours a day and that 
of females by 0.42 hours. The findings suggest that individuals with good health are generally more 
productive, they can earn a better income. As a result, they are likely to have more incentive to work 
in the labor market. The results explicitly indicate the existence of the inverted U-shape correlation 
between age and time use for market-oriented works. Marital status seems to push males to 
participate more in the labor market. However, there is no significant impact of marital status on 
female?s labor supply. Due to higher labor productivity, individuals with longer years of schooling 
spend more hours in the labor market. Community location and the interaction term of a farmer and 
rainy season are also found to be significant predictors of time distributed to productive works.
Even though high attention is paid on the causation from health to labor supply, it is plausible 
that health status is inversely affected by time distributed for daily activities. For instance, spending 
too much time for works with less time for leisure may worsen health status. According to the 
literature, it is likely that individuals who work less may overstate health status to rationalize their 
decisions. If this is the case, labor supply will be positively associated with SAH. The findings 
show that time use for remunerated works is statistically significant at the conventional level and 
it has a negative impact on health. This implies there is no evidence of endogeneity bias induced 
by justification. Other individuals? characteristics, except marital status, are all powerful predictors 
of SAH. Asset index, as a proxy for household wealth, is positively associated with health status. 
This implies that individuals from a wealthier family have a better access to health services. In 
consequence, they are likely to have a better health status. 
Table 4 displays the empirical findings of the correlation between health and time for household 
chores. The result demonstrates that females allocate on average 2.66 hours a day longer for 
household production than males do. This confirms that the allocation of time for working inside 
and outside household is highly reliant on the comparative advantages. Males specialize in market-
oriented activities; they are likely to devote more hours for these activities. On the other hand, 
females are comparatively productive in household production. They have a tendency to allocate 
much time for doing housework. There is weak evidence of the correlation between health and time 
for household chores. It seems that healthier males tend to work less in household production. 
However, both males and female?s health are not statistically significant at any conventional 
levels. The result suggests that healthier males tend to work less in household production. Unlike 
the previous estimation, age is convexly related with household chores. Married female works 
around 0.65 hours longer in a household than single females. The result suggests that the burden 
of household chores on males does not vary much before and after marriage. Interestingly, the 
presence of child members in different age groups significantly shapes adults? time for household 
chores. Adult members tend to spend more time in housework if there is a young child in the 
household. In contrast, the presence of child whose age is between 11 and 20 years old significantly 
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Al M ale Female
C oef.  S.E. C oef.  S.E. C oef.  S.E.
0.132***-0.016*** 0.102 -0.191*** 0.128 0.150
2.656*** 0.059 -*** - -*** - 
0.001***
-0.127*** 0.019 -0.074*** 0.021 -0.133*** 0.032
0.000 0.001*** 0.000 0.002*** 0.000
0.094*** 0.062 -0.063*** 0.056 0.233*** 0.103
0.455*** 0.090 0.095*** 0.081 0.652*** 0.136
0.001***-0.004*** 0.008 -0.012*** 0.007 0.016
-0.040*** 0.019 0.024*** 0.017 -0.091*** 0.032
0.745*** 0.056 0.117*** 0.064 1.273*** 0.094
0.071*** 0.057 -0.017*** 0.056 0.136*** 0.095
0.023***
-0.238*** 0.056 -0.179*** 0.052 -0.325*** 0.093
-0.195*** 0.056 -0.187*** 0.050 -0.189*** 0.092
0.051 -0.101*** 0.090-0.057*** 0.055
-0.216*** 0.120 0.203*** 0.105 -0.500*** 0.185
0.374*** 0.188 0.611*** 0.218 0.229*** 0.285
0.196***
-0.659*** 0.202 -0.846*** 0.215 -0.595*** 0.306
0.083 0.092*** 0.089 0.309*** 0.132
0.052***-0.001*** 0.083 -0.064*** 0.081 0.134
0.192*** 0.143 -0.059*** 0.029
-***
-0.048*** 0.037
-0.080*** 0.105 - -*** - 
0.003*** 0.010 0.034*** 0.016 -0.008*** 0.013
-0.000*** 0.000 -0.001*** 0.000 -0.000*** 0.000
0.116*** 0.031 0.111*** 0.045 0.136*** 0.043
0.029*** 0.046 -0.034*** 0.065 0.043*** 0.057
0.007*** 0.004 0.008*** 0.006 0.009*** 0.006
-1.648*** 0.089 -1.677*** 0.136 -1.638*** 0.118
0.023*** 0.009 0.018*** 0.013 0.022*** 0.013
0.203*** 0.040 0.236*** 0.060 0.171*** 0.054
0.236*** 0.038 0.226*** 0.057 0.269*** 0.051
0.000*** 0.001 0.000*** 0.001 0.000*** 0.001
-0.006*** 0.001 -0.011*** 0.002 -0.003*** 0.002
Y es Y es Y es
7,617 3,501 4,116
3153.97*** 427.85*** 810.51***
Note: ***significant at the 1 percent, **significant at the 5 percent and *significant at the 10 percent levels
C . Time for household chores
Self-assessed health (SAH)
Female
Age
Age sq uared
Lao ethnicity
M aried
Y ears of schooling
Asset index
Presence of child 0 to 5
Presence of child 6 to 10
Presence of child 11 to 15
Presence of child 16 to 20
Presence of elderly over 65
Farmer
Rainy season
Farmer*Rainy season
Rural area
Access to road
D. Self-assessed health (SAH)
Time for household chores
Female
Age
Age sq uared
Lao ethnicity
M aried
Y ears of schooling
C hronic ilness
Asset index
Rural area
Access to road
Distance to hospital
Distance to dispensary
C ut-of points (C 1,C 2,C 3,C 4)
Observations
C hi-sq uared
Table 4: The determinants of time for household chores and SAH
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decreases the household burden of adult members, both male and female. 
Education background is statistically significant only in the male sample while asset index 
exhibits negative impact in female sample. Females from a wealthier family are likely to spend more 
time for remunerated works and less time for household chores. It is possible that wealthier females 
may decide to lower their household burdens at the expense of hired labor (Ilahi, 2000). In addition, 
the pattern of housework time can be determined by occupation, season, and rural location. While 
males in the farming sector tend to spend longer hours in household chores, females in this sector 
spend less than those in the non-farming sector. Females in a rural community are found to work 
harder in household work than those in the urban area. This may be due to the different pattern of 
routine tasks. For instance, in addition to indoor chores, females in the rural area spend much time 
for gathering firewood and fetching water while these outdoor chores are not commonly found in 
the urban area.
The results in table 4 reveal that there are the feedback effects of time for household chores on 
health condition although the results are quite weak. While housework time is positively associated 
with males? health, it is negatively associated with that of females. Since household tasks are mostly 
assigned to female, the heavy engagement in household chores can worsen her health.
The estimated results in table 5 indicate that females are likely to have daily leisure time on 
average 1.08 hours shorter than males. The findings illustrate that SAH is adversely significant 
at the 5 percent level in both the full set of sample and male sample. From the estimated result, it 
implies that males with poor health are less productive in income-generating activities; they tend to 
devote less amount of time for labor supply. On the other words, they raise the valuation of leisure 
so that they tend to consume more leisure time (Cai, 2010). With a better health, individuals tend 
to decrease leisure time by 0.51 hours a day for males and 0.25 hours a day for females. However, 
the variation of females? leisure cannot be statistically explained by their health. Similar to the 
pattern of relationship between an individual?s age and household chores, age is convexly related 
to time for leisure. The controlled variables of marital status, ethnicity, and education attainment 
are statistically significant at the 1 percent level. Marital status and years of schooling are both 
negatively associated with leisure time whereas Lao ethnic is positively associated with this 
category of time use. The variation in adult females? time for leisure is adversely explained by the 
presence of young child member. In the rainy season, farmers are found to have less leisure time 
because they are busy with their farming activities.
The estimated results suggest that leisure time has a feedback effect on individuals? health. 
Leisure time is found to be statistically significant at the 1 percent and the 5 percent levels in the 
female and male samples, respectively. From these results, an increase in leisure time is associated 
with an increase in the probability of reporting a better health. All estimated results share the 
evidence that having chronic health problem substantially influences the report of general health 
condition. Infrastructure also plays an essential role in the improvement of health. Living in a 
community with access to the road makes individuals healthier. Similar to previous estimations, the 
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Table 5: The determinants of time for leisure and SAH
Al M ale Female
C oef.  S.E. C oef.  S.E. C oef.  S.E.
-0.345*** 0.167 -0.508*** 0.224 -0.254*** 0.236
-1.078*** 0.076 -*** - -*** - 
0.001***
-0.042*** 0.022 -0.051*** 0.034 -0.044*** 0.030
0.000 0.001*** 0.000 0.001*** 0.000
0.731*** 0.078 0.530*** 0.113 0.906*** 0.107
-0.001*** 0.023 0.008*** 0.033
-0.623*** 0.113 -0.691*** 0.178 -0.529*** 0.147
-0.074*** 0.011 -0.074*** 0.015 -0.065*** 0.017
-0.013*** 0.032
-0.293*** 0.065 -0.081*** 0.106 -0.449*** 0.105
-0.055*** 0.060 0.087*** 0.096 -0.145*** 0.081
0.113*** 0.066 0.060*** 0.108 0.179*** 0.087
0.035*** 0.104 -0.046*** 0.079
0.060***
-0.017*** 0.061
-0.003*** 0.058 0.097 -0.045*** 0.077
0.274*** 0.123 0.303*** 0.213 0.246*** 0.161
0.224*** 0.102 0.182*** 0.153
-0.183*** 0.177 -0.006*** 0.296 -0.313*** 0.230
-0.577*** 0.189 -0.883*** 0.308 -0.375*** 0.246
0.282*** 0.138
0.961*** 0.093 0.932*** 0.138 0.991*** 0.127
0.205*** 0.030 0.158*** 0.062 0.214*** 0.035
0.041*** 0.051 -*** - -*** - 
0.014*** 0.008 0.023*** 0.012 0.007*** 0.011
-0.000*** 0.000 -0.000*** 0.000 -0.000*** 0.000
-0.055*** 0.041 0.016*** 0.057 -0.100*** 0.059
0.141*** 0.045 0.115*** 0.080 0.123*** 0.056
0.021*** 0.005 0.017*** 0.007 0.021*** 0.006
0.023***
-1.407*** 0.129 -1.582*** 0.172 -1.340*** 0.168
0.009 0.022*** 0.013 0.027*** 0.012
0.124*** 0.042 0.207*** 0.062 0.071*** 0.056
-0.008*** 0.058 0.040*** 0.097 -0.005*** 0.075
0.000*** 0.001 0.000*** 0.001 0.000*** 0.001
-0.005*** 0.001 -0.010*** 0.002 -0.002*** 0.002
Y es Y es Y es
7,617 3,501 4,116
1162.49*** 509.15*** 652.56***
Note: ***significant at the 1 percent, **significant at the 5 percent and *significant at the 10 percent levels
E . Time for leisure
Self-assessed health (SAH)
Female
Age
Age sq uared
Lao ethnicity
M aried
Y ears of schooling
Asset index
Presence of child 0 to 5
Presence of child 6 to 10
Presence of child 11 to 15
Presence of child 16 to 20
Presence of elderly over 65
Farmer
Rainy season
Farmer*Rainy season
Rural area
Access to road
F. Self-assessed health (SAH)
Time for leisure
Female
Age
Age sq uared
Lao ethnicity
M aried
Y ears of schooling
C hronic ilness
Asset index
Rural area
Access to road
Distance to hospital
Distance to dispensary
C ut-of points (C 1,C 2,C 3,C 4)
Observations
C hi-sq uared
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distance to the nearest dispensary is negatively associated with SAH. This can be comprehensible 
that farther distance to the nearest health post imposes a higher cost and then decrease demand for 
health services. It eventualy deteriorates health status.
5. Comparing the estimated results of FIML and 2SLS
As can be seen in table 6, no mater estimation methods are employed to estimate equation 
systems, the signs and significant levels of endogenous variables appear to be the same between 
two estimation techniques. This implies that the FIML method produces the consistent and 
robust results. Noticeably, health condition is found to be a powerful determinant of individuals’ 
performance in labor market while it shows a minor impact on household chores. This is true 
regardless of the estimation techniques. 
In general, the parameters estimated by the FIML are to some extent diferent in relative to the 
parameters estimated by 2SLS. The magnitude impact of health on remunerated works is found to 
be larger in FIML than 2SLS. These results are compatible with the study of Cai and Kalb (2006) 
even though this study utilizes the data from developed country and focuses on the binary response 
of labor force participation. The distinction in the parameters of endogenous factors implies that 
the correlation of disturbances in equation system does mater for the estimated results. Therefore, 
FIML is more eficient than 2SLS in the estimation of equation system in this study.
Table 6: The comparison of the key parameters estimated by FIML and 2SLS
FIM L 2SLS
C oef.  S.E . C oef.  S.E . 
1.129*** 0.236 1.005*** 0.196
0.192*** 0.143
-0.191*** 0.128 -0.181*** 0.124
-0.508*** 0.224 -0.437*** 0.189
-0.086*** 0.029  -0.077*** 0.028
0.149*** 0.092
0.158*** 0.062 0.122*** 0.055
0.428*** 0.186 0.389*** 0.174
0.132*** 0.150 0.123*** 0.149
0.214*** 0.035
-0.254*** 0.236 -0.179*** 0.178
-0.067*** 0.026  -0.056*** 0.021
-0.059*** 0.029 -0.051*** 0.024
0.224*** 0.046
M ale
The impact of SAH on time for remunerated works
The impact of SAH on time for household chores
The impact of SAH on time for leisure
The impact of time for remunerated works on SAH
The impact of time for household chores on SAH
The impact of time for leisure on SAH
Female
The impact of SAH on time for remunerated works
The impact of SAH on time for household chores
The impact of SAH on time for leisure
The impact of time for remunerated works on SAH
The impact of time for household chores on SAH
The impact of time for leisure on SAH
Note: ***significant at the 1 percent, **significant at the 5 percent and *significant at the  10 percent levels.  The 
standard erors (SE ) of parameters in 2SLS are obtained by applying the bootstrapping method. 
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6. Conclusion
Health is an aspect of human capital which greatly influences the decision on the allocation of 
resources. The current paper utilizes the fourth round of the Lao Expenditure and Consumption 
Survey (LECS-4) to investigate the existence of the correlation between health and time allocation. 
Self-evaluation of health observed in the survey is highly possible to subject endogeneity bias. 
To overcome the potential bias, this study estimates the time allocation and health production 
equations simultaneously by applying the FIML method. 
The empirical findings reveal that the linkage between health and the allocation of time appears 
to be statistically significant. SAH has the considerable impact on males? and females? hours for 
the labor market. People are likely to make the tradeoff between time for market and non-market 
oriented activities based upon their health perceptions. Healthier individuals are more productive so 
they are likely to allocate more hours for remunerated works. To support this decision, they spend 
less time for leisure. However, there is a weak correlation between SAH and household chore time. 
The magnitude impact of SAH on time for remunerated works is found to be larger in males than 
females because the involvement of males in the labor market is relatively substantial. 
The correlation between health and time allocation for daily activities is found to have two directions. 
Time for remunerated works is found to have a negative impact on individuals? health status. This 
finding implies that the concern of endogeneity bias induced by justification is not the case. On the 
contrary, a longer time for leisure significantly increases the probability of reporting a better health.
The health issue is presently a primary concern in the socioeconomic development of Laos. 
The empirical findings of this study confirm that better health substantially increases individuals? 
economic performance in terms of time they allocated for working in daily market-oriented 
activities. These results may cast light on the implication of public policy in Laos where nearly 
one-fourth of its population is still living under poor status. Investment in health program not 
only improves the health condition of Lao people, but it may also increase the effectiveness of the 
poverty eradication program in this country. 
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